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Title of the Invention flfr/LK£0 r 

Leukocyte removing filter 



What is claimed is: 

1 . A leukocyte removing filter comprising a nonwoven fabric with a thickness of 
from 1 mm to 30 mm and a bulk density of more than 0. 1 5 g/cm 3 , but not more than 0.50 
g/cm , wherein fibers form the nonwoven fabric having a diameter of less than 3 nm. 

2. The leukocyte removing filter according to claim 1, wherein the nonwoven 
fabric is fixed in a position by mutual entanglement of fibers. 



Detailed Description of the Invention 

The present invention relates to a filter for selectively removing leukocytes from 
blood cell suspensions such as blood, body fluids, and the like. 

V 

As a result of extensive studies with an objective of developing a method for 
removing leukocytes from a large amount of blood by a simple operation in a short time at 
a high efficiency, the inventors of the present invention have found that a nonwoven 
fabric with a thickness of from 1 mm to 30 mm and a bulk density of more than 0.15 
g/cm 3 but not more than 0.50 g/cm 3 , made from fibers with a diameter of less than 3 jam, 
can reduce the thickness of the fiber layer and pressure loss of the filter as compared with 
conventional filters and, as a result, can remove leukocytes at a high efficiency in a 
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greatly reduced processing time of about 1/10 of that required for conventional filters. 
The nonwoven fabric is preferably fixed in a position by mutual entanglement of fibers. 

In the present invention, fibers can be filled uniformly and densely both 
lengthwise and crosswise of the filter apparatus by using a nonwoven fabric in which the 
fibers have a very small diameter. 

The uniform and dense filling of fibers with a very small diameter can increase 
the filling density to an unbelievable extent as compared with that accomplished using 
thin fibers. Therefore, not only the contact area with the blood is enlarged, but also the 
length in the longitudinal direction (thickness) required for leukocyte removal can be 
remarkably decreased. Accordingly, blood can be processed with a small pressure loss at 
a high processing speed in a short time. 

In addition, the nonwoven fabric made from fibers with a small diameter has a 
consistent, uniform, and close fiber interval, ensuring small fiber voids, thereby 
preventing blood channeling, improving the leukocyte removal performance, and 
reducing product quality fluctuation. Moreover, a downsized product with a reduced 
thickness can decrease the priming volume and ensure improvement of the blood 
recovery rate. In addition, the high processing speed and short process time can prevent a 
temperature rise during processing when blood stored at 4°C is processed at room 
temperature, thereby ensuring the effect of preventing blood degradation and other effects. 
Furthermore, since the nonwoven fabric does not produce lint during processing, 
contamination with lint during blood transfusion can be prevented. 

The diameter of fibers forming the nonwoven fabric of the present invention is 
less than 3 (im, preferably from 0.1 jim to 3 jam, and more preferably from 0.1 |im to 2.0 
jam. 
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In practice, it is difficult to prepare a nonwoven fabric from fibers having a 
diameter of less than 0.1 jam. Even if such a nonwoven fabric can be prepared, voids 
produced in the uniformly and densely filled fibers are so small that the filter collects 
leukocytes together with erythrocytes, clogs up, and unduly retards the processing speed. 
If the fiber diameter is more than 3 urn, the filling density must be increased to decrease 
the volume of fiber voids. The nonwoven fabric made from fibers with a diameter of 3 
Urn or more exhibits only a low leukocyte removal rate, unless the filling density is more 
than 0.50 g/cm 3 . 

If the fibers are filled under high pressure to increase the filling density, the fibers 
may be damaged. Furthermore, a small blood contact area per unit volume unduly 
enlarges the volume of the leukocyte removing filter, making it difficult to handle the 
filter device in a hospital. 

The bulk density of the nonwoven fabric of the present invention must be more 
than 0.1 5 g/cm 3 but not more than 0.50 g/cm 3 , and preferably from 0.20 g/cm 3 to 0.30 
g/cm 3 . If the bulk density of the nonwoven fabric is less than 0. 1 5 g/cm 3 , leukocytes pass 
through when the blood is processed at a high speed of 50 ml/min, for example. If the 
bulk density of the nonwoven fabric is more than 0.50 g/cm 3 , the fiber voids are so small 
that erythrocytes are also removed by the filter, resulting in a decrease in the erythrocyte 
recovery rate. 

To ensure high speed processing of blood and blood cell suspensions, the 
thickness of the nonwoven fabric of the present invention is from 1 mm to 30 mm, 
preferably from 1 mm to 20 mm, and more preferably from 2 mm to 10 mm. If the 
thickness of the nonwoven fabric is smaller than 1 mm, leukocytes may not be 
sufficiently captured by the filter, giving rise to a decrease in the leukocyte removal rate. 
If the thickness of the nonwoven fabric is larger than 30 mm, the pressure loss increases, 
giving rise to a slow processing speed. 
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